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Japanese Patent Laid-open No. 2002-105366 

[Claim 1] A dark yellow ink composition used for a recording 
method in which at>least two yellow ink compositions comprising 
a normal yellow ink composition and a dark yellow ink composition 
are used, characterized by that the absolute value of b*/a* 
for the L*a*b* color system calculated from the spectral 
characteristic of the solution 1000 times diluted with water 
is 0 . 83 or larger, that the value of b* is 0 or larger but smaller 
than the value of b* for the normal yellow ink composition 
calculated from the spectral characteristic of the solution 
1000 times diluted with water , and that the composition contains, 
as colorants, at least a first colorant selected from the group 
consisting of the compounds represented by the following 
formulae (I) and (II) : 

[Chemical Formula 1] 




[Chemical Formula 2] 




(ID 



NHC 2 H 4 OH 



[In the formulae, Ri, Ri', R2andR 2 f each independently represent 
CH 3 or OCH 3 , and in which A and A' each independently represent 
a group having one of the following structures, 



/ 



[Chemical Formula 3] 




(S0 3 M) n 



(COOM) n 



M represents H, Li, Na, K, ammonium or an organic amine, and 
n is an integer of 1 or 2.], and at least a second colorant 
selected from the group consisting of magenta dyes, cyan dyes 
and black dyes. 
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(54) B80J0fclH .y-^XD^>^JM^*ac*nt^T?ft*^>^ty h 



(57) mm 




NHCONH 



*/a *^)|ft»il^0- 8 3H±T**9, 

b *it^0^±-efcoT, *J-J:S 1 0 0 0«*iR*jK 

T\ TK5t(I)*5.fctf(II) : 



(i) 




[ft 2] 



A~N=N — ? \~u 



R 2 " 



NHCzKtOH 
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1 2 
M*IH»*«X6H] *L*a*b**fe3ROb*/a"W|ftJtg[AJ0. 83» 

7kicj;^ 1 0 0 0®$;%imWi<r>ft%,!ftm*<b%tii£tlZ* lit 1 J 

A-N=N— / \ 





r iH C :o NH— / V — N=N— A" ( | ) 



a-n=n— p y 



[ft 2] 10 

^NHCaH^H 

Ri, Ri' % R 2 , *3j:tfR 2 ' iiffiiiLTCHaJ; [ft3] 
7t{iOCH 3 ^*t, ^ 




(S0 3 M) n 



-(S0 3 M) n 



*^^]^^(COOM) n ZltU ~[^_ (C OOM)n 



Mte, H, Li, Na, K, T *} fc^tgT 
5va«r*Lnttltfctt2oaE»"CJb5 - ] 

^ XD -5 0, 5 5 4 8 6, 1 3 2, 1 7 3^5>45S 

Ifb4i 

o 

.CH 3 



[ft 5] 



— HN— /' N N 



Xte, '>#< t h 1 o<7) SO aMT'B&SlxfcT^y / 

Yd, OH, CI, , 
R 4 te, H, C 1 , S0 3 M, ^/cttC a -C 4 (7)7^ 
*^*«r*-r. ] -C*3;H5{fc£«K 4fc» % TEs* (I 
V) : 
lit 6] 

OH NHp 




40 



a-N=l 



MO3S 




(IV) 



SO3M 



(in) 



Mte, H, Li, Na, K, TV*= **£fctt#t»7 
R 3 fi> C 1 SfcttfcA^*£ti6S;«r»U 50 



o il, C a - C 4 t L < Ii7/l/p *yS t 

*fcf*OH, SO3H, COOMT'Ift$ilfc7x^^ 

[ft 7] 



NR5R6 




N 

R7 

R 6 fi* H, OHitz\$COOHX*mm£tltz.C a -C 
R e fi, OH, OCH 3 , OC 2 H 6 , S0 3 Mt/:{j: 
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R 7 (i* OH, COOH^fcteNHR s £igU 
R 8 !*, S0 3 M£fcteCOOHT-g&£;fxfcC a -C 

Mte, H, Li, Na, K, T V M.*tzlt#m.T 

[ft 8] 




<S0 3 M)| 



(S0 2 NH2) m 



(V) 



R 9 li, OH, COOM, ^TtteR 1 °COOM C: 
T'R 1 0 fiC*~C 9 ^T/L.*7l^£gH-) £g|L, 
I, m, :fcj;t>*nte, ^nm0-4T'fc«9, rt>o ( 1 
-fm+n) =4T*fc^ ] t:^$tl5ft^^bil^$ 

C. I. C. I. 

I. yTtTjyjyy? 3 1 , .3 5^bil^Stl-5^ 

^-^-Y^p^v^ffl^fei^b *fS<b^^^2 0 

1 0 0 0fg^^^5t#tt^^»ttS$il^L*a * 

o^5 0wfilrti:fc9 % a>o, y — ^ f\"{ zxl d xf > 
1 - 5 i ix^^-ri^fsgc^ ^ >r J- o — >f > * m 



20 



30 



40 



[IS*r@7] »*»ffl:*5^t, «3 5 0-5 0 0 n 



[S9**i8] MMCfc^T, $fi3 5 0-5 0 0 n 



[»**9] »*^*f«-*3^T. K3 5 0~5 0 0n 
m<^|5fflrttCfcft5^3t^tt^3H^ffl)5S, &S5 0 0- 
7 8 0 nm^teHrtJCfeJta^3t»tt^a^ffiWl. 5 
-10»t*5, »#«7*fctt8fcE*^-*>r 

ft< t b^x-efts b<£>T*fe£, s**jsi — 9*n*T*i 

[»*rai 2] ffBJSttJHSrSb^^-cfts, fflsfrs 

Iis*«i 3 j «rE#angtt»i^r-t^uv^y 3-/1/ 
mmy-t^x-asf >?m&m\ Bwtisi-i 3co 

ffl^fttSr$bi3^A/T*45, If #31 1 4 \Z%Mi<D<{ > 
t-ty ho 

[§S#*Il 6] &m&<n&tl%ZM<D^>#<<>?m 
>^ffl»ii(D^ 1 d - ^ > ^Mft^'>i < t b 



mid,?-* y*t&f&mtLx % m^mi-i 

9] »5ftili 7ifctti 8 K:E«c<7>Eft;fr8; 
K:<fcoTE@£;h,*:, Efttt. 

[0 0 0 1 ] 

^fv^» t JsiV-tixSr^-OtS^v^-fej/ hie 
P*§-f5 0 
[0 0 0 2] fij^ffi 

p°p{5 ft if & , WJPMfifi-X?*) a i 5 »« Sr# 

y 4 vtm&miz&v) ^ mmmz&<^fx^h^x^ 

So 

[0003] gifi-m, 9-^ >?umo*m 

(M) , IblOyT^y^Wft (C) <^Hfe. £«b 

i^m^iz^ox-yvy^^y^m^ (k) srai^eg 
[0004] rne>^>^ttfiUteS:ffl^fcE»*te^ 

^s. fete, i-4fcfe#^#«ifo8fB rfej ^ ^> 

ft, 1"ft;b*>W5Sfi, Ks> h<o£jg&g£*:S 

::<!:fcJ;oTSJ$J£ix£ 0 C^J: 5 ^E«K*±^fig 

[0 0 0 5 ] *fc*i£T-tt. WELfcCgfeO-f V^ffl^ 



^(4)2 0 0 2- 1 0 5 3 6 6 (P 2002-105366 A) 
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Wfc 1 1 i:Sif ft t Wfe^fet 5 : ^ 

[0 0 0 6] Sfcfc, ^xj/ htS^yy 

oTBl«ISjifcBfttt % «^ft*Jffl^^/^%^bix, 

faizm*xmfc&&&xfWft&m<Dm&m&m*mftx 
S5fts*ttiitftort^o 

[0 0 0 7] 

20 [*w<^«5] fete^sftara 

<7M ^ yfBf&Wd, "fftfc*>, ^xp-^y^H 

L*a*b*S6Si;J:9*$HS»^ 

SixSEflkBttticte^iS^fcattJI^-f *i ££K 
Jt-C*, *»o|iHlfcwfeBaeHS:K*lcjCE:jf-5* t^s-c 

[0 0 0 8] Lf^ot, A»ftn a p^lj 

[0 0 0 9] ^rLT, *%Wlz£Zy-Ux.u-J y 

40 £'>ft< t tffl^5E»*telwfi6ffl*4x5, 

p^y^Mt'fcot, *^J:5i 0 0 0MRS" 
ffi^»**Ht^5>»ffl* 1x5 L * a * b b * 

*fi* 5 oa±t'fcoT, 7K{cj:5 l o o 0«*fRf§jK(^ 

»^tt^bg[tti$ix5y— t/m' xd- ^ y?mf&yo 

TE^(D*5j:t>'(lI) : 
Ktl] 
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7 



— N^N ~~~ 

NHC2H4OH 

CHa^fcliOCHa^il, AfccfctfA' tt, ML* Ut3] 

II J H— (S0 3 M) n 

-f 





{S0 3 M)n 




OX3 - (cooM)n 




(COOM) n 



^i^-fJx^lBaSr^-f-sa-eibO, Mtt, h, Li, 



^-^^in^^^art^s^Etfcaicjgfl^ia^ [00 14] *«noff£ Lv«K: **Uf , ^-V-f 

[001 1 ] [0015] nsi'Mtt^) (s^yj hm 

WWOW4WMI] y-*^p->f v*jRfiS;ft £) oBfe*. yry (O , -rifv* (M) , ^x D 

*«WlcJ;S^-^>f >f v^ffl/Sftfi, - (Y) % ioj:077y^ (K) (Oife^f tf)*Srffl 

[0012] *%w\z&z>y-t 4 mo— < > 9 moat) [ooi6i tr-e, ^E^rafe^ >?mj&%o(om 

fi, ^^^p— >f v;U>faip— ^ 40 [I, 7 h *>T W (LC) *5«fctf7^ 

>^m^t(DZ.m(D^^a — f >*jffi/£tt£'>ft< t 4>"? (LM) Sr*D;ifc*fe, St>l:7>f h>fxp->f 
bm-ZRMXmzl&mZfoZ b<»X~hZ> 0 ZLX. * (LY) SrAoifc-tfe, KJ:oT*5HMfc»J*«r 

«W^*5t*-Ctt, 1 0 0 0«ft|RS»o#*«r m\ «EftI*olRfi±S:BI5C fctffrttfi-O**. 

tta*£j*tti*JxS*<DL , ' , a * b *^fe£(7)b */a * ^l^v-Y h ?£<7M &i&f%i-% Z t \Z £ 9 , 

<0*&*ffl (| b*/a* |) -C«$ixait*S0. 8 3« 7^ VWRcDmikten^L+Zmz^ QB&<Dfr<DW;&£<9 

±, 8SL<ttl. 1 9£*_t, T^«9, ^ob* 11*5 0 fe*V**flETKy h ~ 

f&W"C*6. ifc. **WH*5t^Ttt, *l:«t5l00 [0 0 17] t:^, ^>f HWEfcttJRftO, W 

>9mtfMfo(Ob *Htt, TklwiS 1 0 0 0«»ftjg» 50 C, LM$6}-ttLYOfi]/B{Z«fcoTeifSi-5w<!:fiii 



4< t t$A/-e4S^tS:«f»fci-Sfc<0-e*5o 



[0013] ^ ~ T\ iv~ ^^>r^p^>^a^ 



t^6)-e*>5p <*bC ±E0>«fc3i:W5*f hfMEC 
[0018] -f v^Eflttrftlcfet^-ctlBfetffa-fs 

[0 0 19] t:%^ B»ttflC#C*3^TI4, 

y*B&t:¥i?k* E»»^*sv^T, -{y^S^^ 
[0 0 2 0] Z(Dtzib, W^&WZm&i-ZtzMzJ y 

OJtJott, a*, EftBittKSS^-C. »tffl*Jxfc>f >^ 
[0 0 2 1 ] ^^a:o->f v^ia^tt 

TX\ &&bfcm*Z>z t&-?% Z(0X\ E 

tiff, K-«««3*3lt5l£|E*feffai4S:Sric-r5 

[0022] se*. £M&<omws*. m*-\* 
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10 

X, fefc^jfcfcflvr ^*&ftfflL/cS^i;:£i:^+iMl 
te(-ft«*^*5ttlfi^***«Ji5^i:)5ST*t, lift 

[0 0 2 3] +4to*> % *%W<D£ plr, tt/flZM^a 
10 tested, ^^^xD^y^Mft^f LT,' d 

[0 0 2 4] SfcK, **WlwJ:S^-^>f^n->r> 
[00 2 5] ^-^^n^T^ifi 



[0 0 2 6] **P^{c*5l^Tfi, y? 
30 fij**Ofeft*5«tl/W*tt, C I E (Commission Inter 
national del' Eclairage) *9 &$Mt£tl % J I S 

(+4*5 *> J IS Z 8 7 2 9) ^*5l^T««*tir 

[0 0 2 7] >f ^^Jflfigfti^ r*icJ:-5 1 0 0 OfS^fR 
({Jfflir/u : Tfeggg 1 c mtf>53Sir/u) ^ffli>T^O^ 

*3±t/b*iiasr*»5 0 z<ntz. ftvimz&m 

[0 0 2 8] *«MJCtel^Ttt. tKI^J;5 1 0 0 Ofg* 
50 t>®£B $4X5 ^ ^ jc. n — f > 9m&fa<D b 



II 

[0 0 2 9] #S8WK*3l*Tff % y— e/L-f^D— f > 
^JWfcW:ot^t, ffiKLfcL ,,, a *b*£fe*i::J: 

it*/ — e/U>f :*D->f y^fijftfcOL * a * b 

2. 7 5£Jl±T*fc9, ^ob *«t*S5 0J^±, »*L< 10 
ff 6 0-9 0tik5:HSfftU*, 

[0 0 3 0] **W<off*L^«itJ:htf, ^-*>f 

ld-^ V^ffi^lr&ttSb 10-5 0(7)15 

[0032] ^ y?mi$ty)<DW!g} fctf, w 

fc«:iM,\ Miff, tt^v*iftj*ttS\ sBW-JSISTglr 

[0 0 3 3] ^JRWOS'JOAOfiFSU^Wzintf, 
zfcKJ:* l 0 0 0«*R»}K^3t«rf4^e>»tH$n5 
y — jnn — Ot&lSteKDL * a * b *m&&<D 
MS (L~(tS) t, 7kiiJ:5 l o o o«*W£»o## 

«H4^e>jna$n5y-^-r^n->f v^a^^L* 30 

a *b**fe*«>W* (L*» drco^i, 10-70 

T?*!), J: , 9*t^L-<li2 0-6 0tfc9, 

L<H2 0-3 0T**)5o mm Ltz X b I- ^ 

[0 0 3 4] aM8W©ff*Lv*«m^J:Jiii % 7Mz£% 

i o o o«*RtgjS^3fe»tt^^?>»tB$ixs^--^>r 40 

(L*) *f 2 0-9 0T*<fc9, <fc9;HF*L<Jf 3 0-8 

[0 0 3 5 ] *C<t5 1 OOOBtRSffi^* 

^tt ^ b 3? iti $ tl 5 y - v /M* jc p — ^ > ? jffljSfeO L 
*a*b**6*ofl|{li 9 0«±T-*5£i:##4 

[0 0 3 6] *S9l0>Jgij4)ft£ U«icj;ji|f, 

*5t*T, iSft 3 5 0-5 0 0 nm(Dffifflft\Z'pf£< t h 50 
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1 0 0 0«*RU mS:»3fe3t«W- (BjtfiMs 
3rtt«U-3 0 0 0S!) lc±9iB^LTff9-i^-et 
5 0 l^<t9fr, ig3 5 0-5 0 0 nm(^)»:Piii|X 

[0 0 3 7] *38W«>»joj:9#*Lv^WIIKJ:ixtf, 
>f ^ p ^ y^a^|;ol ^T*# b;ft<5#7fe# 
#rU:*5tf*T. Stfi3 5 0 — 5 0 0 nm^SBHrtlC^tt^ 
RlR**ffi*S, »S5 0 0-7 8 0 nm^ftfflrtt^W- 
SRiRlltJ:!? V>4< it**^:t#9tU\ 4*5 

rrr% 8M2**tr±, gifSo»ft««rt(c*3its** 

<0»#ft£^i-,£S:VH\ Ki&feMi<t if, ^^<!r#(D 
T, #feSrfii-Sj([*3 5 0-5 0 0 nm«(OW 

->r^^a^4fc«c*5^Tf4#feo*fe^fc*jtfe<ofett 

[0 0 3 8] *56PJ^g«J^Sbfc#4U^J|fil^«tix 
ff, 4 V^fflj^ftlCo^TJft^btl^)^ 

##«K:*5^T\ 8ft3 5 0-5 0 0nm(Ot5irtl:*i 
ttS^Jtttttoaf^HtsftS, 5 0 0-7 8 Onm^lS 
fflrtl-*5»tS5>*«Fj4<Da^fB^l. 5-10fST'fe5 
:ii*SL<, <fc9fl : *t<tt, 2-5{gT**>5 0 r 

»3fc»ttoa^tttt, ^*»W^*5*ts»*»tt 

[0 0 3 9] tMl 

«feS'](!:S: / >4< t t>*A/t?4S t>^T*fc-5 0 

[0040] ffifflsn^»-w#fesdii. 

tt, wiE*(i)*3j:t>*(ii)r*«$HSfk^^e)4^» 
tt. i«js-o»ftatt % c. i. ^ h^^.p-5 

0, 5 5, 8 6, 1 3 2, 1 7 3^5>45#«t9iBW$ 

[0 0 4 1 ] vif^ 
y/y»i *5J:tf^5y^am^b44»J: 

[0042] ::t' ( «-o#featLTttffl'5rffi4^ 

fl--efcn«f^-rix(7)t>^ba^ sna^, #s i< if, 

TE^(Ill) : 

[<k4] 
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[^■f. a 14. C a ~C * WT^/L-St. L< I4T^=i 



(III) 



[St*. Mtt, H. Li, Na, K, 



-HN- 



fcT^iiyS^u, Yte, OH, C 
y/l^t) , R"J±, H, C L 

*fctt, TIE^(IV) : 

lite) 

OH NHp 



so 3 m, *>ttt 



10 



20 




a-N=N 



(IV) 



^yS, £fcteOH, S0 3 H, COOMTi 



H, Sfc 



S03M 



NR5R6 
R7 

(Z^X\ R s te, H, OH*fcliCOOHT*E&$*i 
£C a-C 4 cDT^*/uS£3EU R 6 ft, OH, OC 
H 3 , OC2H5, SOsMStttCOOMT'fft^n 

7 (i, OH, COOH£fcfiNHR s £:jlU R 8 te, 
S0 3 Mifcf4C00Ht|l»$JlfcC 1 -C 4 ^)T^ 
^/^S«r*i") , Mtt, H, Li, Na, K, 

tLxfe%^mte^i?>*&ntLTi^ iwb*(iii) 

[0 0 4 3] *(III)-e*Six5ft'&*o*#:Wi: it 

[0 04 4] 
[ft 9] 



15 

M-1 



M-2 

O 



M-3 




[0 0 4 5] Ut 1 0 J 
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*<12)i 0 0 2- 1 0 5 3 6 6 ( P 2 0 0 2 - 1 0 5 3 6 6 A) 
21 22 

M-10 



M-11 



M-12 




SO a K 

[0 0 4 8] &llV)V$t$tlZa:&fa<DMr#mb LTtt [0 0 4 9] 

TE<0fc<oasantfe>*i5o [ft l 3 1 
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M-13 



C00NH 4 QH NH _^ \ 
(NH4)O s S^^^>^S0 3 NH4 



COONH, 
NH— ( \ 



M-14 




OH NH— ^ N 



Li0 8 S^ S0 3 U 



M-15 

NH-CHCOONa 



NaOOC 



v OH NH-^ i 




CH S 



.. _ , , _ , CHCOONa 
NaO s S- ^ ^ SO,Na ^ 

M-16 

NHCCHjJzSOgNa 
SO a Na QH NH _^ \ 

NaO a S'^* t ^ S, ^ V -SO s Na 

[0 0 5 0] Ht;i4] 



$(14)! 0 0 2- 1 0 5 3 6 6 ( P 2 0 0 2 - 1 0 5 3 6 6 A) 
25 26 
M ' 17 COONH 4 




■ 0H OH NH-^ N 

N=N f Y N OH 



NH-^} 




KO3S SO3K 



SO3NK 



M- 18 NH 2 



N — ^ 

OH OH NH-/ N 



COOH 



OCH, 



M-19 




OH 



NH-CjHeCOOH 

N \ 
OH ^H— ^ N 



S0 9 Na' NaO s S^^ v ^^SO s Na 

[0 0 5 1 J * [ ft: 1 5 ] 



OH 



27 
M-20 
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NH— f V-OH 
HOOC v OH NH— f N 

HOOC <NHJO s S'^*^^^ S, "S03NH 4 



M-21 



O- 1 

SO3U 1 



OCH a QH NH— ^ 



NH-OH-COOH 



N 



OH 



M-22 



OCH 9 OH NH— ^ \| 



COOH 



COOH 



(N^C^OsS'''^''^^ 

[0 0 5 2] ifc, »-0«feJW't LTtt«prtB4->T *(V) : 




[*K R 9 f*> OH, COOM, £fcteR 10 COO 
o ( I +m+n) ] T**£*i*{fc£«M»& 

xtt, iiiE5S(v)-c«*n5fk^ttco»^e,*a«a« 

LTttJH It fe J: < , ««9R« L Tffl^T t> J: t \ 
[0 0 5 3] *(V)t?«*ft6ffc*»©jWe«|fcLT 



50 



(V) 



[0 0 5 4 ] %-<om&Mt Lxmm^W^yy^Vk 
c. r. y>f 1/^^^75/^195, c. i. 

5 2, C. I . t/U7 7 -^7^^ 1 . *Jj:tfC. 
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[0 0 5 5] :w±5l:^^>fiD->fy^afittt^ y y^yuoi— TvUT-fcx— k u>^y =i— yu^e 

*fefl(S:»3£©boiclKS-*-5C. ti:J:oT, ibfctt, y y?vux--ryK ^xf u->^y 3 - M/xf;Ux 

5^t^T*fSo icoj: 5 4^^^1fij**tt, -f 7VK ^ uv^y 3 — yu^-y _ j so-/d tV^— 

[0 0 5 6] ^-y->f^p — r y?mf$fy}<V%&mt L yK xf i/y/y 3 -^/ - t -^?vu:n— r/U, ^ 
Ttt, Sfrf2L7t#^(0^— *3«t^Z(^*feSi||ciDx:T 10 xf i/ y / 1| 3 -/r y - n - y ^ /ux-r ;^ f> y x. 

*e>(c»]<o»fe3WSrttffltTt>J:^. :wi94f6»l ^ u>^y y - n -T^yu^-T^K s^n^u 

^LTtt, «ffl©ft»^)4>^f>iSa:aR-i-5r t*s-e# 3-/u*y- t -:/^yu^-x/K l-y^yu- 

5o 1 - y h^y^y — yK T'n t°u>^if y 

[0 0 5 7] 7k. 7k«tt»ttl«flg. tei:tt*<pfe<pffift ^xl-tvK /p tVy^^-^yxf/ux-f 

^Mii yu x > ^ |j n - /u^ / - t - y f /ux^-r /u, 

**W-J:*^-^>f^o-^y^|aMK*[r*5^r, ± t°U>^y ^-yu^/-n-7 p nb°yux.^xyu, 7° 

SMEiLTtt, 7k4fctt*t**i4*«*3SI^»-&K*s PtVy^ya-^y- j s o-^Pt^x^K 

£ril-efo5 0 zM*. R**ig*, iS?S® /p t'l/y ^ y 3-/^/ - n -^f /i/x-r/K 

tK, ^®7k«W*ifi*, Sfc(iStt*tffli^;i:^ p fuv-^y =i — yi^ey - n -y^yux>-7VK y/o 

So Sfc, ^itSfigft, * ^cfiiSifefk*5RjgS»D* 4f ^ <fc 20 fu^^'y xi^/u-ey /f-^-xyU, yVofuy^ 

t(-<t 9 . ^>-y"ffi/#fe£ft#] ijn^^yxf/ux-TyK t'u^y n-yu 

rt s Tt5<B-C#Kg-efc5o ^ey - i s o tVUm— xyu^#HffiTyU=i-yU£>T 

[0 0 5 8] *Stt#*»jK<^W t LTttiBz»^#«» /u^r/^— ryu^dS^Jf e>ns 0 

g£^W<bit£ 0 ia«^*ia»jSEf± % ^y^H^ft^R; [0 0 6 0] *XW^#*U*fl^K«fc*ifi, 

^^^k yxf i/y^yn-zK hy^f-u^^ r <t u \ ^mmmwm 

y=i-,K ^yxf ^y^ptvy^ tint 7^t>tt#sg|4»l (HitfKf^y 

5 3 -^ /pfuy^yp-yK y"fuy^!l3- 30 l£yu*yu* M £ A, 7 * y yi'Brt- h y- £ ./* , ;K 

yK 1, 2, 6-^^ff-> h y ^-/K ^^/y y ^^v^^u^Tyu^yu^-xyu-y-yu^oi- h^TV 

yK ^y-iryv, h^fp- *=*A£fciT) , #^*vtt#ffiiSte*i] # 

^x^y, h y y ^p—yL-yn^N^^^cD^fffiTyuxi— y ^i>:x^ u^TyU^yU:x~-x yK ^y^v/n^u 

yu® ; ^^u>^y =i— yu^-yxi^yuai— r^u, :/Tyu^/i^;*xyK #y ^-^->j.^ u>y/ut'^ >fl§ 

>^y xi-yu-ey ^/u-c-tvk ->'xf i/y^jjn- Jtfjg£:r-;*xyK # y ^v/m^ uisT yu^yuy x x/ux 

yi^y y f- yU^— r/K ^xfuy^!)3-/^yxf — y^K y ^ > ^ u >TyU^ryUT S >\ ^y^-^ 

y^— 7vK yxfi/y^D^-zKyy^x-T *>j^ u vTyt^yUT S Kfc if) *3<fc(>\ Tir^uv^/ 

yK hUxfxuy/y xi-yu*y y^/ux,-xyK h » =-^*#flBJSttJB3ftS«»fbns. ill 6 

yx-^U^^y n-y^yxf/Ux^f/U, hyxfu $ fc « - f&^±£f#ffl-r £ i t S 0 

v^y xi— yu^ey y^yux.— x/^^^^tfTyU^— yu 40 [0 0 6 1 ] *«Mlw*3i ^Tfflv> SixS Tir^ u > ^ y 

(Oryu^yu^— B*, 2-t°py N-y =-^**BJSHta<0#* U**#«4: LTtt, TISO 
fyu-2-fpy 1, 3-^^^yu-2— * (a ) -e*t?$4x5ffc-&»^f bHS 0 

/y^y>, h y^^y— /pt5 v/iifdsfcjf bix^o [0 0 6 2] 
Mtc^ltJ^ t < \t 2 - 5 o SiB%gSr-fo 9 , 

[0 0 5 9] *«W<0— oOff*L^«»Zj:ixtf, * 
^HtLtH xf uy/ijn-yK-yyf/i'X-r 50 
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R 11 R« 
R 1 3 C C=C C R 1 4 



O O 




[ilE**, 0lm+n<50, R 1 1 , R 1 2 , R 10 

j^^fcl -6<7)T/U*/uK) «:*+"] 

[0 0 6 3] ±E^5t ( a ) t?**ll*^*<0«t«-e# 
l:»Sl<(12, 4, 7, 9-7 1 h^y^vL'-S-xv' 
>-4, 7-v^-;u, 3, 6->>V^-4-^^ 
>-3, 6-5?*— /K 3, 5- ^y^/u- 1 -^^ > 
^-3*-^4i?#aglf fena o ±EO^ (a) 

^8 2, 104, 440, 465, 485, 20 
fiTG (^-ftltAir Products and Chemicals. Inc. £ 
0 A^fg) , t/U7^STG, t^7^E10 1 

0 (jgj 0 D a£) (J£J[Jb, 0«^l±fi!) #*£tffen<5 0 

[0 0 6 4] ^ffiStt^iJco^nftfi^y^ffl^^^L 

to. i ^sm&%m&commmTt l< , 

lz£Z4>?mf&%KD%Kmt)l* % 15-5 0mN/m 
mmm&X-hV, ff*L<ii2 5-4 0mN/mt5HS 

[0 0 6 5] *«WJw±S^-^^3io->f l/$imM 30 

*l mmmmmm, phhbh. mmmu ft&mm 

%L H*»iR»4i?Sri6a-r5ri^T-#S 0 
[0 0 6 6] K^f'JtfX^ LTtt, h li * 

ft-/u-i-^WKthy^A, y^t'v^-t-h 
TtKDit^th^A, i, 

T^T/y >-3-^"> (A v e n c i a *±<G>:/n *ir/U 
CRL, yn^rir/UBDN, /d^GXL, /p^t 
ir/uXL-2, ^n^ir/bTN) 4dr'^fclfix5 0 40 

[0 0 6 7] *fc, pHHSfl, BftMMH, ztzttrnt 
*Kffc^^^4if^«l«Jfi3g, 7ki§ffcT 

^»y^^A4^R*tes*ote#iKia4if, *>si* 

7^^/uR*4if^R3R3i. 7p^4-K ^/1/7d 50 
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tf£ i^y k r h^y^/utf £ h4f(7) tf r> k>F 

[0 0 6 8] *^^^*5l^Tli, ^->7-f ^n-^>^ 
0°CT'l OinPa- sKJlTT-fcSip^S^^tl^r t 
[0 0 6 9] ^>^ir >y h 

*«6^»*b<ffl^fens. 

[0 0 7 0] *ftmz&Z>s(>t?±y Mi, 

a— -y >?mj&yot y— - svi^r^n— ^ y?mj&vo(D~ 

m<D«( xn-^ V^«filiftSr^4< tt*A/"C4«fc© 

[00 7 1 ] *^^u«:j;ti{l ^v^ir 
yUl, ^-^>fxp — r y — wi^fmD 

*/T W >?mj$Vot feK^T'45 t>^T'A5 0 
**W^*feJcff4U^ffi«trJ:ntf, -T^^iryh 

-O^fflfigtet, 6*troa45H(0'>7y^y^a 
^<tSrSfe(w^r*45t>^-efc5o 4*3, ;:t-6 

i^645. *fc, fe»ft^>»4S-a 

^ffl^cfe (KT#i:'>7Wy^Mft^^:^5*) 
5) t, i8S^»^'>7y^y^MlJi (J^T^-f 
hfyrv^^^fflfigtet^p z tjjsfcs) t^fe45o 

fc-tnfe^)iE^fflSrigs:^Hi-^- t(-± 0 -c, ^ofe 

[0 0 7 2] *«W<0i9$f*U^I§«lCj:ntf. iS-f 
V^ir 7 s/^>f v^ffl^S:Sfetr^T-4 
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[0 0 7 3 J *&mzm*X1&m*imtl:Ztlby-9'< . 75 . 79.80,81. 83. 8 4. 89 

^D-W>^ftfig«l«^0^>^ftfigttt*il»T«. ii .95.99.113,197,201.218 

*. tffeffli LXMWm*<btl&. tkRb LTfi. flE .220.224,225,226.227.2 

»«!». S£tt&», *ffitt*K Jfi£tt&». Efcttfc 28 . 2 29 . 230 , 23 1 , C. I. !J7?f 

». ttftflm. iSAVSrSttftftftftftif© ^U?K1 .2.3.4.5.6.7.8. 

Sft-f 5?* ■> KE»l-«[ffli-S*ajfe»Sr«[ffli-4 11.12,13.15.16.17.19. 

-i* 5 ^*. 20. 21, 22. 23 . 24. 28. 29. 3 



[0 0 7 4 ] *«WC*5^Tffllr^ 




1 , 


3 2 , 


.33, 


3 4 


, 3 5 


, 3 6 


, 3 7 






8 . 


3 9 , 


.40, 


4 1 


> 4 2 


, 4 3 


, 4 5 






6 , 


4 9 , 


5 0, 


5 8 


, 5 9 


, 6 3 


, 64 



LTte, Jtfe Wxp r ) fcS^iriST?* C. I. yjWyj X\sy Kl , C. I. 

iitf^"fixot>^t>a§$n5^ % ftftttfctt, #>J;t K7 , 9 , 14 , m&mibtiZ>o ifc, r<DJ:5> 

If, C. I. 7'>yM*o-l ,3,11,1 4^^Sfe»tLTIi. ftflfE Lfcy-*>f j:d^ > 

7, 19, 23, 25, 29, 36, 38,40 ^ffi/^fe^^Tffiffl £ix5 r.t #fc*lMriE^if 
,42, 44, 49, 59, 61. 70, 72 £^<5 t^tfcot t> <fcV\> 

,75,76,78,79,98,99,11 [0076] *«Bl:iS^T«l^h5->7Wy^li 



0 , 1 


1 1 


,12 7 


,13 1,1 


3 5,142, 


jSfcttlCfe^Ttt, -fcO*rfe»J£LT. S/7yftS*flF4 


1 6 2 


, 1 


64 , 1 


6 5 , C. I . 






n— l 


, 8 


,11, 


12, 24 , 


2 6, 27 , 




3 3 , 


3 9 


, 44 , 


5 0,58, 


8 5,8 6, 


20 ^t>ttffl^lier-fc5^, SftttKtt, Mxitf, c. i. 


8 7 , 


8 8 


, 8 9 , 


9 8,110 


,14 2,14 


7*>yK^l ,7.9.15.22.23. 



, c 


. i. yr^f^^xn 


"1,2,3 


, 4 


2 5.27 


,29, 


4 0 , 


4 1 


, 4 3 


,45, 


6 , 


7,11,12.13 


,14,15 


, 1 


5 4,59 


,60, 


6 2 , 


7 2 


, 74 


,78, 


. 1 


7,1 8,2 2,2 3, 


2 4.2 5. 


2 6 


8 0.82 


, 83 , 


90 , 


9 2 


, 9 3 


,10 0 


2 7 


. 3 7 . 4 2 . C. I . 


7— hVicn — 


3 


,10 2, 


10 3, 


1 0 4 


, 1 


1 2 , 


113,1 



, 4 , C. I . yvL-'O h^T^D-15, 19, 2 17, 120, 126, 127, 129. 130 

1.3 0.1 0 9 *f#aj**fbft*. Sfc, *«W«Z*3 ,131 , 138, 140,142,143,1 

^T^^fen*/-^/U>fio-->f ^^fidctett, iffiiE 51,154,158.161,166.167 
Ltz^-^^^u-^y^M^tmcmn^m^iLX ,168,170,171,182,183,1 
ttlt5tOt'feott«t^ 0 30 8 4 , 1 8 7 , 1 9 2 , 1 9 9 , 2 0 3 , 2 0 4 

[0 0 7 5] **PJ(I*5^Tffll^n5^ifV^^V^ ,205, 229, 234, 236, 249, 

KSo^T tt, *^*fe»Ji:Lr. ^-tfv^^fif^ C. I. ^l/^hy/u-] ,2,6.15,22 
SiUl^W. -^J:5ft^-tf>*Ife»i:U"C ,25, 41, 71, 76, 77, 78, 80 

te, ^ify^feSr^-Tr ,86,87,90,98,1 06,108, 

x~htitt\i*i t ti<Db<Di>i&m^mvkz&. 120,123,158,160,163,16 

te, W*.tf % C. I . Ti/y Y\sy Kl . 6 , 8 , 5,168,192,1 9 3,194,195, 

9, 13, 14, 18, 26,27,32,35 196, 199, 200,201 ,202,20 

,37,42,51 ,52,57, 75,77 3,207,225, 226,236,237, 

,80,82,85,87,88,89,92 246, 248, 249, C. I. ^T^r^y 
,94,97,106,111,114,115 40 /U— 1,2,3,4,5,7,8,9,13 
,117,118,119,129,130,1 ,14,15,17,18,19,20,21 

31, 133, 134, 138, 143, 145 .25, 26.27,28,29,31 ,32 
, 154, 155, 158, 168, 180, 1 ,33, 34,37,38,39.40.41 

83.184.186.194,198,209 , 43, 44, 46, C. I. V tV\fys{ X'<y h 

,211,215,219,2 4 9,252,2 7 1 , 5 , 4 1 . C . I . /< y V 7 >v— 4,29 

54, 262, 265, 274, 282, 289 ,60,C. I. , 2 , C. I . -< 

,303,317,320,321 ,322, 4 y ? ~f fV— 9. 25.28, 29. 44, 

c. i . yvy ki , 2 , 4 , 9 , i i asaptffciiSo z<dx 9*->7>im»£ tri*. 

,13, 17, 20, 23. 24, 28, 3 1 MIB Lfc^— **faio — f >^lifiS;ttC*J^rtt«$4x 
,33. 37, 39, 4 4, 4 6, 62, 63 50 5: t ^AS*fr!E->T>Sb»<0«¥*»?>aHRS*i5 i>^T 
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[0 0 7 7] *^l:M^>f)Wy7y^^>^ 
*ff*L<ffl^5>ii5 0 r«>J:5 4ft»t LTfi, life 

09;ttf* C. I. 7->yK^7^1 ,2,7,2 
4,26,29,31,48,50,5 1,5 
2,58,60,62,6 3,64,67,7 
2,76,77,94,107,108,09 10 

,110,112,115,118,119,1 
21,122,131,132,139,140 

,155,156,157,158,159,1 
91 ,C. I. ^U^h^7^^17 , 19, 2 
2,32,38,51,56,62,71,7 
4,75,77,94,105,106,107 

,108,112,113,117,118,1 
32,133,146,154,168,19 
5, C. I. !)7^f^^75/^L 3 , 4, 5 , 
6,8,9,10,12,13,14,18, 20 
3 1, 3 5, C. I. V^\fy^X/<y V?7y? 1\ 
C. I. IM^r— 75 5/* 1, C. I. y-V7yy 

9 2mmvfhtiz. *fc, :o<t5^7y^Mi: 

[o o 7 8] ^Wic&tfs, :hboy-^^xo- 

[oo79] mmm 

xyhfEgJS, "<WK:J;5«Eft 
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[0 0 8 0] *»WlJ:;h,tf, ffiE^>*»|Stt«:E« 

«^fcE»*«fe«wJ;iitf, £«5ffl*feSmtefciBttWg 

[0 0 8 1 ] Lfc^oT, *«W<o#SU^»B»rJ:ii 
If, ^v^fij^*E««*|rf«f«**TBl*«rtT5E 

LTffELfeJ; 5ft*W>f — (ytmj&Vo 

»*E«a#i-M»$^Tff**fT5^ v^^^y hE 
i^ot, y-^yu^^n— fy^a^j:^ 

[0 0 8 2] *«M^g«^#*Hr^tt«tJ:4xtf, >f> 
tm&yot LTg9E-f >^ir>> Y(D4i/V®,mfo i km^ 

[0 0 8 3] 



[0 0 8 4] dl> 



TE«>*licS<i-E-&H:-c45'*»*rft&UT % 7LS8jt 

[0 0 8 5] 
[gel] 
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?->MXP->r>>7!!fl/£ftj (*(i:mfi%) 
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^U7-f>El010 




2 


2 








2 
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2 


pHSJfiftl 
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0.3 


ttSf&M 


^P*^ XL-2 
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0.3 
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0.3 
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as 


as 


as i 


as 
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[0 0 8 61 A y^MSM>^2MS. 

ftU-3 0 0 0 (BS«fPBff*S;#a«) SrffltMHfcL. 
Tl 0 0 0ml CtL^r3t?§fi 1 c m<0^ir^&- 

T'n^y.A (U-3 0 0 0MI^feg5)*f/D^7A) 
*W«#flt ( | b~/a * | ) $r*^^ 0 

[0 0 8 7] #5^-^>fa:n— f v^»*WzoV*T» 
btlfc^jt^ttfwio^-r, &S3 5 0-5 0 0 nrn^g 
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-5 0 0 nm^tSfflrt^KlRfii^ffiS:**, «5 0 0 
~7 8 Onm^ttHrt^fcttSiRiRiltirSritttLfco & 
U-3 00 OttJgO^n^ASrJBt^ j^g3 5 
0-5 0 0 nm^ffiHrt^*5*t5^3t»tt^a^ffi: (ffi 
iftfiS 0 0 — 7 8 0 nmCOj5Hrtlr*3(t5^Jt 

[0 0 8 8] §^^^xD^y^a^ {:i tTf# 

tt, PM-8 00Cffl^- hVvi? ( I C 5 CL 0 5 

[0 0 8 9] 
[*2] 
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2 


3 


4 
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L* 


74.6 


73.1 


81.4 


72.7 


73.1 


98.1 


9* 


-14.3 


-5.63 


-15.5 


-6.92 


-0.70 


-17.1 


b* 


25.5 


30.1 


44.0 


22.4 


25.4 


60.4 




23.5 


25.0 


16.7 


25.4 


25.0 






34.9 


30.3 


16.4 


38.0 


35.0 




|b*/a*| 


1.78 


5.34 


2.83 


3.25 


36.4 


3.54 


ffiS(350~500nm) 


162.1195 


171.1 


209J2 


151.6 


155.5 




D5ft(500~78Onm) 


69.0 


55.5 


34.0 


55.1 
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2.35 


3.08 


6.15 


3.08 


3.11 





[0 0 9 0] S»A 

l\ Tia^l¥fflBK»A 1 ~A4 Sr-tix-tWTofco 
[0 0 9 1 ] SiWKAl : 

ooc^>7 Kd^Au /X/M>e>-r y?&*taLx 

^SctfrBi^iOflm*, *+*^«rL4i**Mi 30 

AE*a b=[(AL*) 2 + (A 
1MBA : AE*ab# l 0£TF"e*6»& 
WmB : AE*ab# 1 0 «± 2 0 WTT*fc5»£ " 
WffiC : AE*ab^ 2 0W±t*5i^ 
[0 0 9 3] jggfttttA 3 : »7k# 

^7to t^jB**»6>, TfSf¥fflSWwS<3##y-^^ 40 



WiS A 



* — ^eagsria a itiy x/Koqttb^ 5 "iffi 1 4 5 4 -etc 
si-* * y y y<nm\t h , T&<ommmm\z 

* y-^^i © 
^ y -^>^2-4i£i 

* y-^>^5iHi 

[0 0 9 2] : Ejfctt 

^-^-C i 5 000 (7 h7^xu^h!J 7 ^7'/q 
*tt» tm^T. 6HMoi83tttK«SrfTofc 0 Ktt 

?u??mm\ (yi'??t±m) ^vmnw^a 

\TtZ> A E * a b Sr#*jfc 0 A E * a b liTK<05t ( i ) 
a *) 2 + (A b *) 2 ] a ^ 2 ( i ) 

tffcSL 4 0°^ 8 5%RHO«*TlC3HIBItt«L 
»^#^^>fxp->fy^ ttJ«tt^ Watt S:*iJ£ L 



I?ffiA 
ffMBB 
ffflBC 



»4f#*«ae>4v*»&- 



[0 0 9 4 ] : ffigtt 



ffffiC : *»4 9*//"CX*^ffltt*SJtL^*& 
[0 0 9 5] CtlfeOffjffiKRA l^A4(Cot^T#f> 

ftfcteStt, TSE*3i:*Jli5i*59t*ofc 0 
[0 0 9 6] 
[313] 
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*f-*>f xoH^aitdll Sr**Lfc>f h /McB8UTtWl^*&tia«(cLTPn«iJS:fTo^ 0 

!i >fy^5?xy h/Jy*-PM-800C [0101) M4 

7-<f'<«:fftftU :Wffl^fc 0 W*#fi5tt, Si", ^ /HIS It t W 1 l^lil: It WJSrff o/c e 

-^^a.nW>^IBfiR«3&53(E***Lfc*- h y [0102] ff] 5 

*t3S«LUy^ S^ux h7°y>^-PM-800C P—'m^usO? t LT^— ^>T^n — ^y^Bj& 

>f ^^«**Sr3(E*Lfc>f^^*- h y yy«r»«bfc [0 1 0 3 J BttKSfeB 1 : feHM* 

flillEXy V*-£/Hl>T, a^S^^l, ^7- HtJfE0iJl~5[^?^oT#fet@ (R) , A (G) % » 
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